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DESCRIPTION- 
"A device for heating liquids, 
in particular milk" 
[0001] A device fox heating liquids, 
5 particularly milk, forms the subject of the present 
invention. 

[0.002] Devices for heating liquids are known 
comprising an electrical resistance with more or less 
constant resistivity, generally placed at the bottom of 

10 a container. Such devices have some important 

drawbacks, above all when used for heating milk or other 
similar liquids. Indeed, it is known that milk tends to 
adhere to the bottom and to the walls of the container, 
and to burn in the case of overheating. That involves a 

15 difficult cleaning operation, for the used container. 

[00031 Furthermore, with, overheating, the milk 
tends to increase in volume and to overflow out of the 
container. 

[0004] The problem at tine heart of the present 
20 invention is that of proposing- a device for heating 
liquids, particularly milk, which has such structural 
and functional characteristics as to overcome the 
aforesaid drawbacks cited in reference to the prior art . 

[0005] Such problem is resolved by a device for 
25 heating liquids, particularly m±lk, in accordance with 
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claim 1 • The dependent claims refer to farther: 
embodiments of the heating device according to the 
present invention. 

[0006] Further characteristics and the 
5 advantages of the device for heating liquids according 
to the invention will emerge from the fol Lowing 
description of the preferred -embodiments thereof, given 
as non-limiting indication, with reference to the 
attached figures, wherein: 

10 [0007] figure 1 illustrates a perspective and 

exploded view of a heating device according tcz> the 
present invention comprising a heating element; 

[0008] figure 2 illustrates a graph of the power 

supplied by the heating element as a function o± the 

15 heating time and in relation to the temperature; 

[0009] figure 3 illustrates an explanatory 

diagram of the percentage of foam in the milk, obtained 
manually by emulsifying, as a function of the 
temperature reached by the milk itself; 

20 [00010] figure 4 illustrates an explanatory 

diagram of the percentage of foam in the milk, obtained 
manually by emulsifying, as a function of the 
temperature reached by the milk itself, after three 
minutes from the emulsion stage. 

25 [00011] With reference to the above mentioned 
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figures, with 10 has been generally indicated a device 
for heating liquids, particularly milk. 

[00012] The heating device 10 comprises a 
container 12 suitable to receive the liquid to be 
5 heated. According to one possible embodiment, the 
container 12 has a cylindrical conformation. In 
accordance ~with one advantageous embodiment, the 
container 12 is made of 18/10 stainless steel, for 
example by drawing . 
10 [00013] With reference to the enclosed drawings, 

with 14 has been indicated a bottom of the container 12, 
whilst with 16 have been indicated the side walls of the 
container 12 . 

[00014] The container 12 is operatively 
15 associated with heating means, advantageously compxising 
a heating element 18 suitable for providing power which 
is variable over time, and hence ^.s a function of the 
temperature reached by the liquid. Particularly, the 
heating element 18 is suitable for reducing the power 
2 0 delivered over time and hence with the increasing 
temperature of the liquid. 

[00015] According to one possible embodiment, the 
heating element 18 or PTC (Positive Temperature 
Coefficient) heating element, is suitable for providing 
25 variable power over time as a function of the 
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temperature reached by the milk, as in the enclosed 
graph (figure 2) . 

[00016] Advantageously, the heating element 18 is 
positioned in such a way as to heat the bottom 14 of the 
5 container 12, for example from the outside of the 
container itself . 

[00017] According to one possible embodiment, a 
thermal diffuser 20 may be further provided, fitted for 
example between the heating element 18 and the container 

10 12 in order to distribute the heat generated by the 
heating element. Particularly, in the case wherein the 
heating element 18 is positioned at the bottom 14 of the 
container, the thermal diffuser 20 is advantageously 
fitted between the heating element and the bottom 14 

15 of the container itself, in order to distribute the heat 
generated by the heating element over the entire bottom 
surface . 

[000181 According to one possible embodiment, the 
thermal diffuser 20 is made in the shape of a small 
20 plate or disk, placed in contact with the bottom 14 of 
the container 12. Preferably, the thermal diffuser 20 is 
made of aluminium. 

[00019] Advantageously, it is provided that the 
contact between the thermal diffuser 20 and the bottom 
25 14 of the container is mediated through a layer of 
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conductive paste-, for example produced by Dow Corning, 
capable of improving the thermal conductivity. 
Analogously, the contact between the heating element 18 
and the thermal diffuser 20 may also be mediated by a 
5 layer of conductive paste. Advantageously, any loss o_f 
contact between the surface of the heating element 18 
and the surface - of the thermal diffuser 20, and between 
the surface of the thermal diffuser 2 0 and the bottom 14 
of the container is thus reduced, 
10 [00020] In the case wherein connecting rods 22 

are provided extending externally from the bottom 14 of 
the container 12, the thermal diffuser 2 0 may be 
provided with through holes 24 adapted to receiving the 
aforesaid rods. 

15 [00021] According to one advantageous embodiment, 

the heating device 10 further comprises a thermal sensor 
26 operatively connected with the heating element 18 in 
order to disconnect it upon reaching a pre -determined 
temperature. Particularly, the thermal sensor 26 may be 

20 adapted to detecting the temperature at the bottom 14 of 
the container 12. Still more advantageously, the thermal 
sensor 26 is positioned externally, in direct contact 
with the bottom 14 of the container 12 . 

[00022] According to one possible embodiment, in 

25 the case wherein the thermal diffuser 20 and the thermal 
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sensor 26 are provided, the. thermal diffuser has- an 
aperture 2 8 in order to receive the thermal sensor 26 
and allow that the latter faces directly towards the 
bottom 14 of the container 12. 
5 [00023] In the case wherein the heating element 

18, and the thermal diffuser 20, and the thermal sensor 
26 are foreseen, these three elements are mounted 
bundled together against the bottom 14 of the container 
12, preferably on the outer surface of the same. In 
10 this case, an arm 3 0 may be advantageously provided for 
fixing the heating element 18, the thermal diffuser 20 
and the thermal sensor 26 to the bottom 14 of the 
container 12, for example through the connecting rods 
22 . 

15 [00024] According to. one possible embodiment, the 

heating device 10 may advantageously comprise a closing 
element 32 suitable for housing the heating element IB . 
Particularly, the closing element 32 may be adapted to 
being externally mounted to the bottom 14 of the 

2 0 container 12. 

[00025] According to one possible embodiment, the 
closing element 32 is adapted to maintaining the 
container 12 in the upright position. For example, the 
closing element 32 performs the function of a stand with 

25 dimensions slightly larger than those of the container 
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12, and is adapted to being rested on an electrical base 
for supplying the heating element . 

[00026] According to one possible embodiment, the 
closing element 3 2 is adapted to housing an electrical 
5 connecter 34 for supplying the heating element. 
Particularly, the closing element 32 may be suitable for 
housing the thermal diffuser 20, and~ the thermal sensor 
26, and the heating element 18, and the electrical 
connecter 34 advantageously fitted between the closing 

10 element itself and the bottom 14 of the container 12. 

[00027] The closing element 32 may be 
advantageously fixed to the bottom 14 of the container 
12, for example by using shaped nuts 36 adapted to being 
tightened onto the connecting rods 22 . 

15 [0 0 0281 According to one embodiment of the 

heating device 10, the latter comprises a piston with 
perforated surfaces, adapted to be fitted into the 
container 12 in order to emulsify the liquid, 
particularly the milk, with air and create a foara 

20 suitable for making hot beverages such as for example 
so-called cappuccino. 

[00029] Below is described the assembly of a 
heating device in accordance with one of the possible 
above illustrated embodiments, for example corresponding 

25 to that illustrated in the enclosed drawings. 



WO 2005/087065 



PCT/IT2004/000121 



T00 030] The thermal diffuser 2 0 is- fitted over 
the connecting rods 22. The thermal sensor 26 is fitted 
into the aperture 2 8 and the heating element 18 is 
placed in close contact with the thermal diffuser 20. 
5 The arm 3 0 is fitted over the connecting rods 22 so as 
to lock bundled together the thermal diffuser 20, the 
thermal sensor 2-6 and the heating element 18, for 
example by using locking nuts 38. The conductive paste 
is previously spread between the bottom of the container 
10 and the thermal diffuser., and between the latter and the 
heating element. 

[00031] Finally, the closing element 32, which 
holds the electrical connecter 34 inside, is fitted over 
the bottom 14 of the container 12 and locked onto the 
15 connecting rods 22 using shaped nuts 36. 

[00032] An electrical base for the supply, not 
shown, suitable for receiving the closing element 32 is 
provided in order to complete the device. 

[00033] Below is described the operation of the 
2 0 above described heating device. 

[00034] The liquid inside the container 12 is 
heated by activating the heating element 18, for example 
by using a switch, not shown, or by placing the 
container on the relevant electrical supply base. 
25 [00035] Power is distributed by the heating 
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element 18 in a variable manner over time, for examprle- 
according to the enclosed graph (figure 2), whereby,, 
with the increase in temperature, particularly the 
temperature of the milk, the power distributed by the 
5 heating element diminishes. The heating element is thus 
able to auto-regulate itself. 

[00036] The graph in figure 2 shows with the 
continuous line, the power (W) distributed by the 
heating element, and with the dotted line, the 

10 temperature (°C) assimilable with the temperature 
reached by the liquid in the container. On the X axis 
is indicated the elapsed heating time (seconds) from 0 
to 300. On the Y axes to the left are reported the 
temperature values (°C) from 0 to 100 with reference to 

15 the dotted line of the graph. On the Y axes- to the 
right are reported the power values (W) from 0 to 25 
wxtrh reference to the continuous line on the graph. 

[00037] When, the desired temperature of the 
liquid is finally reached, the thermal sensor 26 (or 

20 thermostat) disconnects the heating element. 

[0003£] In other words, the heating element 18 is 
of such a type that the power provided by it is 
modulated as a function of the temperature reached by 
the milk within the container, so that, coinciding with 

25 the heating of the milk, there is a progressive 
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reduction of the thermal energy provided, thus avoiding 
the overheating of the bottom which would otherwise 
bring about the burning of the milk. 

[00039] In the case where, the heating device 10 
5 foresees the use of the piston, subsequent to the 
heating stage of the liquid, at a defined temperature, 
the piston is lowered and raised within the container in 
order to emulsify the air and liquid. In the case where 
the heated liquid is milk, the mechanical action of the 

10 piston emulsifies the air with the milk producing foam, 
suitable for example for being added to coffee in order 
to obtain so-called cappuccino. 

[00040] From the above it can be appreciated how 
providing a heating device according to the present 

15 invention allows the Cheating- of liquids, particularly 
railkr, avoiding the conventional drawbacks of burning on 
the walls of the container and/or the overflow of" the 
liquid from the container whilst also allowing the 
accomplishment of the heating stage within a time 

20 considered reasonable for domestic use. Particularly, 
the overheating of the milk on the bottom of the 
container is avoided, thus as a result avoiding that 
residues of burnt or overheated milk become attached to 
the bottom, thus proving difficult to remove. 

25 [00041] Conventional heating elements such as 

10 
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electrical resistances with more or less constant 
resistivity have been shown to be inappropriate for the 
purpose in that in order to avoid burning the liquid, 
particularly the milk,_ on the bottom of the container, 
5_ it is necessary to reduce the specific power (W/cm 2 ) to 
such levels as to excessively prolong the time necessary 
for reaching the pre-determined temperature, above all 
when the container is used at the maximum workable 
volume . 

10 [00042] Furthermore, the provision of a heating 

element which distributes variable power over time as a 
function of the temperature and which is disconnected 
upon reaching a defined temperature, allows the 
attainment of maximum results in the case where it is 

15 desired to heat an amount of milk in order to create 
foam through mechanical action, in that it allows a 
defined temperature to be rapidly and precisely reached, 
with limited variation from the optimal value, 

[00043] Indeed, it has been unusually observed 

2 0 that the emulsion between air and milk acquires the best 
consistency and persistence if the mechanical action 
carried out through the piston is carried out when the 
milk is at an optimal temperature of 70°C ( + /- 10°C) . 
The enclosed graph in figure 3 indicates, as a function 

2 5 of the temperature of the milk and the type of milk, the 
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percentage o^JEoam obtained at the end of the mechanical 
milk/air emulsifying operation. The graph enclosed in 
figure 4 indicates, as a function of the temperature of 
the milk and the type of milk, the permanence of the 
previously obtained foam, or rather the percentage of 
foam present three minutes after formation. In both 
graphs, the line marked with small squares indicates the 
results obtained with semi -skimmed milk, that marked by 
triangles indicates the results obtained with skimmed 
milk whilst that marked with rhombuses indicates the 
results obtained with whole milk. The two dotted lines 
indicate respectively the minimum temperature and the 
maximum temperature for an optimal emulsifying stage. 
The optimal emulsion interval is therefore comprised of 
between 60 °C and 80 °C. The -graphs report the milkL 
temperature (°C) on the X axis and on the Y axis the 
percentage (%) of foam, calculated according to the 
following method. 

[00044] At the end of the emulsifying stage, the 
emulsified milk is poured into a graduated cylinder and 
the total height H of the milk/foam together and the 
height h of the foam by itself are measured. The ratio 
(h/H)*100 provides the value indicated on the Y axis of 
the graph of figure 3 . The measurement is repeated three 
minutes after emulsifying and provides the value 
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indicated on the Y axis of the graph .of figure 4. In 
other words the ratio (h/H) *100 provides the value 
indicated on the Y axes of the enclosed graphs (figures 
3 and 4) immediately following emulsifying or following 
5 a period of three minutes after emulsifying, 
respectively . 

[00.045] The heating device allows reaching the 
desired temperature with precision in a way that the 
result obtained is regardless of the level of ability 

3.0 and the attention of the user. Indeed, the variable 
power heating element allows modulating the power 
supplied over time, reducing it with the increasing 
temperature of the liquid, thus avoiding overheating as 
previously described. Furthermore, the thermal sensor 

1-5 allows the milk to reach a defined temperature, ensuring 
a prompt response in disconnecting the heating element . 

Indeed, the latter, despite managing to efficiently 
modulate the power supplied as a function of the 
temperature of the milk, may respond slowly in 

2 0 reducing/stopping the power supplied at the time of 
reaching the optimal emulsifying temperature, due to the 
thermal inertia of the components wherein it is mounted, 
which, instead allow for an optimal heating stage. 

[00046] In other words, thanks to the provision 

2 5 of a variable power heating element for heating the 
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mil*:, and- to a sensor able to promptly interrupt such 
heating upon reaching the optimal temperature, it is 
possible ta rapidly bring the milk in the container to 
the optimal temperature of 70°C, without burning, and 
5 promptly interrupt the electrical supply when such 
temperature is reached for carrying out the emulsifying. 

Indeed, the prompt response of the device allows 
reaching and maintaining the optimal temperature for 
emulsifying, with precision, 

10 [00047] In other words, according to a first 

aspect, the presence of a variable power heating element 
allows avoiding the above mentioned drawbacks though 
keeping down the heating time. Particularly, the use of 
a thermal diffuser, preferably an aluminium disk between 

15 the heating element and the container bottom, 
contributes towards distributing the heat over -a broad 
surface, so as to improve its transmission with the 
consequent increase in thermal yield. Such advantage is 
further enhanced by the presence of conductive paste 

20 both between the heating element and the thermal 
diffuser and between the thermal diffuser and the 
container bottom. Such conductive paste indeed allows 
reducing. any loss of contact between the various 
surfaces. That contributes towards optimising heating 

25 up to the optimum temperature range without overly 
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extending the times. 

[00048] Finally, according to a further aspect, 
the safety of not exceeding such optimum temperature 
range is ensured by the presence of the thermal sensor, 
5 preferably in direct contact with the container bottom, 
which promptly interrupts the power supplied by the 
heating element. 

[00049] Besides the above, it may be 
advantageously foreseen that the disconnection of the 
10 heating element be intimated by a signal, for example 
acoustic or luminous, so as to- allow proceeding to the 
subsequent manual mechanical emulsifying stage. 

[0 00 50] A further advantage of the device 
according to the invention resides in the unusual 
15 structural simplicity of the same, which allows its 
production at very limited cost. 

[00051] It is clear that variations and/or 
additions to that described and illustrated above may be 
foreseen. 

20 [00052] Alternatively to as represented in the 

enclosed figures, the heating element may be differently 
positioned, for example so as to heat the side walls of 
the container. Furthermore, it could be provided inside 
the container in such a way as to be isolated from the 

2 5 contents . 
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roo-0-53] The thermal diffuser could have different, 
shapes, preferably favouring shapes which allow 
increasing the contact surface with the container. 
According to one possible embodiment the thermal 
5 cliff user is integrally fixed to the heating element. 

[00054] Also the closing element 32 may have 
different shape or dimensions, for example extending 
along the side wall of the container in the case where 
the heating element faces onto such area of the 
10 container. 

[00055] To the preferred embodiment of the above 
described heating device, one skilled in the art, with 
the aim of satisfying contingent and specific 
requirements, might bring about a number of 
15 modifications, adaptations and substitutions of elements 
with functionally equivalent others, without however 
c±epart±ng~f rom the scope of the present claims. 
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